In this study, we aimed to investigate the factors causing conversion from laparoscopic appendectomy (LA) to open appendectomy (OA) in patients with acute appendicitis and to investigate the role of preoperative C reactive protein (CRP) and neutrophil ratio in this conversion and determine a cut-off point for these parameters.
INTRODUCTION
Acute appendicitis is one of the most common causes of acute abdominal pain. It is observed at a rate of 8.6% in males and 6.7% in females. [1] Before laparoscopic cholecystectomy, laparoscopic appendectomy (LA) was defined by Semm in 1983. [2] It may have a rapid duration of recovery, improved cosmetic results, and shorter duration of hospital stay compared to open appendectomy (OA); however, it has several disadvantages, such as a long duration of operation, high cost, and postoperative risk of intra-abdominal abscess development. [3] In the past two decades, with the increased knowledge and skills in laparoscopic techniques, LA has gained popularity for the treatment of acute appendicitis, and 75% several factors that affect the conversion have been defined to date, there is still no certain algorithm.
In the present study, we aimed to evaluate the factors affecting conversion from LA to OA in patients with acute appendicitis. For this purpose, we aimed to present the effect of preoperative characteristic features and laboratory findings on conversion from LA to OA.
MATERIALS AND METHODS
The medical records of all consecutive patients aged above 18 years who had the diagnosis of acute appendicitis between January 2011 and January 2017 were retrospectively analyzed. The patients who had no abdominal surgery history, no malignancy history, and no perforation findings in a radiological evaluation were included in the study. Among these patients, the file information of patients who underwent LA was evaluated. Patients were divided into two groups according to those completing appendectomy through laparoscopy or those converted from LA to OA.
The study was approved by Baskent University Institutional Review Board (Project No: KA 17/91) and conducted in accordance with the principles of the Declaration of Helsinki. Written informed consent was obtained from each patient.
LA was performed by a general surgeon who had at least a 5-year experience in laparoscopy or by a general surgery resident under the supervision of an experienced general surgeon. All operations were performed in a supine Trendelenburg and right side-up position. After positioning the patient, three trocars were placed in the umbilical region (camera port, 10-12 mm), suprapubic region (instrument port, 10-12 mm), and left lower quadrant (instrument port, 5 mm), and appendectomy was performed. The appendix stump was ligated with two 2/0 non-absorbable loops, which were prepared extracorporeally, and the appendix was removed using an endobag. In the patients who had a conversion to OA (cOA), a Mc Burney incision was performed on the right lower quadrant. After ligating the appendix stump with a 2/0 non-absorbable suture, appendectomy was performed. In both groups, at the end of the operation, the abdominal cavity was irrigated with sterile isotonic solution, and in the presence of peritoneal inflammation and intra-abdominal abscess or perforation, intra abdominal drainage was performed.
Preoperative American Society of Anesthesiology (ASA) scores, Alvarado scores, white blood cell count (WBC), C-reactive protein (CRP) value, and neutrophil ratio were recorded. In addition, the presence of inflammation in the appendix, peritonitis, and intra-abdominal abscess, and the presence of appendix perforation and retrocecal appendix were evaluated. Postoperative pathology reports were examined.
A statistical analysis was performed using the SPSS version 19 software program (IBM Corp., Armonk, NY, USA). Demographic and clinical characteristics were expressed as frequency or percentage for categorical data, as mean standard deviation (±SD) for continuous parametric variables, and as median (interquartile ranges) for continuous non-parametric variables. The differences in preoperative and postoperative characteristics between the groups were evaluated using the Pearson's chi-square test, two-sample t-test, Wilcoxon rank sum test, analysis of variance (ANOVA), or Kruskal-Wallis test, as appropriate. A univariate regression analysis was used to identify significant factors associated with cOA among patients who received LA and cOA. The receiver operating characteristic (ROC) analysis and area-under-curve (AUC) was performed to identify the cut-off values for WBC, CRP, and neutrophil ratio for cOA. A p value of <0.05 was considered statistically significant.
RESULTS
A total of 669 patients were treated for acute appendicitis. Among the 394 patients who underwent LA, 208 (52.79%) were females. The mean age of all patients was 35.8±13.87 years. Further, cOA was performed in 17 patients (4.31%). The mean age of the patients who converted to OA was 42.47±21.1 years and that of patients who underwent LA was 35.59±13.4 years. The mean age of patients who converted to OA was significantly higher than the patients who underwent LA (p<0.05). Male gender was found to be more common in the cOA group (p<0.05). Demographic and clinical characteristics of patients are presented in Table 1 .
The mean duration of the symptom onset was 1.63±1.30 days (range, 1-10 days). The most common diagnostic method was ultrasonography in 46.2% patients. The most common surgical finding was inflammation surrounding the appendix (83.2%), and the most common pathological result was acute appendicitis (83%). The mean duration of hospital stay was 1.41±0.96 days in the LA group and 4.24±2.16 days in the cOA group, indicating a significantly higher duration in the cOA group (p<0.01).
There was a higher rate of cOA (52.9%) observed in patients with appendix perforation detected during the surgery, indicating a statistical significance (p<0.05). The preoperative Alvarado scores, ASA scores, and the duration of onset of symptoms had no effect on cOA (p>0.05). WBC count was found to be higher in the cOA group compared to the LA group (LA, 13.044±4.039 mg/dL; cOA, 14.229±3.902 mg/ dL) although this difference was not statistically significant (p=0.816). In addition, CRP value and neutrophil ratio were found to be significantly higher in the cOA group (p<0.001; Table 2 ). ROC curve analysis and AUC for preoperative CRP and neutrophil ratio revealed that a CRP value of ≥108.5 mg/L and a neutrophil ratio of ≥81.5% were found to be statistically significant for cOA (Table 3 and Fig. 1 ).
DISCUSSION
With the introduction of recent technical development and instruments, major advances have been achieved in laparoscopic surgery within the past decade. Considering the developments, LA is safely used for the treatment of acute appendicitis. However, the difference in superiority between LA and OA is uncertain. In the light of literature data, for patients undergoing LA, oral intake can be started sooner, and there is less analgesic requirement and shorter hospital stay. [6, 7] However, cOA leads to increased costs, additional incision requirement, and prolonged hospital stay. [8] In the current study, we showed that the hospital stay in the cOA group was longer than that in the LA group. Although there was no difference in the postoperative complications between the two groups, the presence of an additional incision and the requirement of an additional antibiotic therapy in case of intra abdominal inflammation causing conversion led to the prolongation of hospital stay, which is consistent with previous study findings. [5] In the present study, cOA was demonstrated in 17 patients (4.31%) who underwent LA. This ratio is below 10%, which is consistent with the results reported in a previous meta analysis. [3] In addition, male gender was found to be 76.5% in the cOA group, and patients who converted to OA were found to be older compared to the LA group; these results were statistically significant (p<0.05). Similarly, previous studies showed that male gender and age ≥40 years were risk factors for cOA. [4, 5] More frequent diagnostic laparoscopy in female patients with right lower abdominal pain could be a reason for the early diagnosis of acute appendicitis in female patients. [9] It has been reported that perforated appendicitis is seen more frequently in male patients, thereby increasing the rates of cOA in male patients. [10] Our results also showed that the conversion was more frequent in patients with appendix perforation.
Although the sensitivity of leukocytosis detection in peripheral blood is high in acute appendicitis, the specificity is known to be low because it is a known marker of inflammation. [11] In a study by Farooqui et al., [12] it was demonstrated that the WBC count was higher, particularly in perforated appendicitis. In the current study, we found that the preoperative WBC count was higher in the cOA group. However, this elevation did not cause a statistically significant difference between the two groups. Although leukocytosis is an adjuvant test used in the diagnosis of acute appendicitis, laparoscopy can be reliably performed in complicated appendicitis due to the advances in laparoscopic techniques. A meta-analysis by Yu et al. [13] showed that surgical-site infections, time to start oral feeding, and lengths of hospital stay were shorter in patients who underwent LA due to the complicated acute appendectomy compared to those who underwent OA.
There may be an increase in the neutrophil ratio during bacterial infections.
In several studies, the sensitivity of elevation of the neutrophil ratio was found to be between 85% and 98% in the diagnosis of acute appendicitis. [14, 15] The neutrophil ratio was reported as an adjuvant parameter in the diagnosis of acute appendicitis; we found significantly higher rates in the cOA group compared to the LA group in our study (p<0.001). This can be attributed to the development of diffuse peritonitis, intra abdominal abscess, or plastrone appendicitis due to bacterial translocation. According to the ROC analysis, in addition, a neutrophil ratio of ≥81.5% was significant in the conversion to OA.
It is well established that high CRP values are reliable in the diagnosis of acute appendicitis. [16] In literature, several studies have reported that CRP values were higher in patients who underwent cOA compared to those who underwent LA. [17, 18] Similarly, in the current study, the CRP values in the cOA group were significantly higher than those in the LA group (p<0.001). According to the ROC analysis, a CRP value of ≥108.5 mg/L was a risk factor for the conversion to OA. This result may be explained by the high CRP value in patients with severe intra-abdominal inflammation that prevents laparoscopic dissection.
Our study has several limitations. The retrospective nature and the heterogeneity of patient groups are limiting factors. Also, the decision of conversion to OA was determined by the attending surgeon and not by the apparent criteria. Despite these factors, we aimed to show statistically significant differences between the groups.
In conclusion, male gender, age, a neutrophil ratio of ≥81.5%, and a CRP value of ≥108.5 mg/L were risk factors for OA in patients who were scheduled for LA due to acute appendicitis. Therefore, patients with such risk factors can be switched from LA to OA.
